Lymphokine-activated killer cell purging of leukemia cells from bone marrow prior to syngeneic transplantation.
We have studied the effect of using lymphokine-activated killer (LAK) cells as an in vitro means for eliminating leukemic cells from normal bone marrow prior to transplantation of experimental animals. Rat LAK cells exhibit broad cytolytic activity against a variety of hematopoietic neoplasms, but do not kill normal bone marrow cells or lectin-stimulated blasts. Bone marrow was harvested from normal Fischer 344 rats, combined with increasing numbers of CRNK-16 tumor cells, and then incubated with LAK cells. The BM/tumor/LAK mixture was then administered to untreated Fischer rats, and the ability of the LAK cells to purge the bone marrow of neoplastic cells and prevent the transmission of the leukemia to recipient animals monitored. Our results demonstrate that LAK cells are capable of efficiently purging the bone marrow of neoplastic cells. Treatment of the BM/tumor mixtures with LAK cells is associated with significant prolongation of survival in the higher tumor doses (10(5) tumor cells/recipient) and complete elimination of the tumor in a high percentage of recipients at lower tumor levels (10(3)-10(4) tumor cells/recipient). At levels of BM transfer comparable to that used in humans, there was no evidence of a failure of LAK-treated bone marrow to reconstitute lethally conditioned recipient animals. However, with lower numbers of BM cells, there was an increased mortality in animals receiving LAK-treated BM, suggesting a minimal inhibition of pluripotent hematopoietic stem cell function when suboptimal numbers of BM cells are used for reconstitution. These experiments demonstrate that LAk cells are capable of eliminating neoplastic cells in bone marrow without significant destruction of immature syngeneic stem cells. LAK cells display a broad range of cytolytic activity against hematopoietic and solid tissue tumors, and are therefore capable of eliminating small numbers of tumor cells from a wide variety of neoplastic diseases of the marrow. The ability to detect and eliminate malignant cells, without interfering with reconstitution with donor marrow, suggests that immune therapy with LAK cells can be a relatively simple and efficient method to purge bone marrow prior to autologous transplantation in patients following high-dose chemotherapy for neoplastic diseases.